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(54) Hermetic seal for an eleclionic component having a secondary chamber 



(57) A hermetic seal for an eleclronic component 
has a cap 1 0 with laterally extending walls 1 4. The later- 
ally extending walls define a main chamber therebe- 
tween. A cavity 20 is formed in the end of the laterally 
extending walls to define a secondary chamber and 
divide the end of the lateraBy extending walls Into a first 



area and second area. The cap 10 Is hermetically 
sealed to a base 22 at the first and second areas of the 
laterally extending walls so that the secondary chamber 
and the main chamber are separately hermetically 
sealed. 
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Dascrlptlon 

The present invention relates generally to a her- 
metic seal for an electronic component, and more spe- 
ciflGally to a sealing apparatus having a secondary s 
chamber. 

Hermetically sealed electronic devices are well 
known. The simpieet form of such a device involves a 
ceramic package, with a cavrty which receives the elec- 
tronic device, and a metallic lid. The lid Is soldered in tp 
place such that a hermetic seal is effected. More 
recently, various approaches to prepare a smaller, more 
local, hermetic microchamber have been attempted, 
particularly fbr Micro Electro Mechanical Systems 
(MEMS) appfications. Typically, a silicon micromachined is 
structure, commonly referred to as a cap, is bonded 
over the device by thermal compression or anodic bond- 
ing techniques. 

One problem with this approach is that stresses 
resulting from cap bonding may degrade the perform- so 
ance or operational characteristics of the device. The 
temperature dependence of this stress may be quite 
significant fbr many MEMS applications such as sen- 
sors and actuators. FurthernfK)re. temperature cycling of 
such a structure in the presence of stress may result in ss 
the eventual failure of the hermetic seal. Once a leak 
occurs, the functional characteristics of the device or its 
calibration may be altered. 

It is. therefore, desirable to improve the quality of 
the hennetic bond by directly reducing the stress. Fur- so 
ther, a technique to sense or monitor any changes in the 
integrity of the hermetic seal would be highly desirable. 

According to the present invention, tiiere Is pro- 
vided an encapsulating structure fbr a component as 
hereinafter set forth in Claim 1 of the appended claims, ss 

The preferred embodiment of the invention over- 
comes the disadvantages of the related art by providing 
a cap having a base portion with laterally extending 
walls. 1Y\B laterally extending walls define a main cham- 
ber therebetween. A cavity Is formed in the end of the 
laterally extending walls to define one or more second- 
ary chamber and divide the end of the laterally extend- 
ing walls Into a first area and second area. The cap is 
hermetically sealed to the base at the first and second 
areas of the laterally extending walls to the base. Both 4S 
the first area and second area are hermetically sealed 
to seal the secondary chamber from the main chamber 
and the environment In which the device Is used. 

An advantage of the preferred embodiment of the 
present Invention is that since the outer wall of the cap so 
is made thinner l3y the addition of a secondary chamber 
the wall structure is more flexible and therefore can con- 
form to local non-uniformities in the siiioon structure. 

Another further advantage is that stress is reduced 
over conventional hermetic caps since the area over 55 
which to dissipate stress is increased. 

A still further advantage is that the secondary 
chamber may contain a variety of passive or active 
devices to monitor the integrity of the diamber. 



ITie invention will now be described further, by way 
of example, wrth reference to the accompanying draw- 
ings. In which: 

Rgure 1 is a perspective view of a micromachined 
cap according to the present invention, 
Rgure 2 is a top view of a substrate according to 
the present invention, 

Rgure 3 is a cross sectional view of a cap bonded 
to a substrate. 

Rgure 4 is an alternative embodiment of a cap 
according to the present Invention, and 
Rgure 5 is a cross sectional view of an alternative 
embodiment of Itie present invention. 

Refenring to Figure 1 , a cap 10 is shown that is used 
to encapsulate an electronic structure. Cap 10 has a 
base portion 12 wrtii laterally extending walls 14. Four 
laterally extending walls are shewn as an offlmple. Any 
number of walls, however, may be used. Each of walls 
14 have an end 16. ttie ends of the walls 14 being pref- 
erably ooplanar. A main chamber 18 defined t)y walls 14 
is used for enclosing an eledn^nic component. A cavity 
20 is formed into end 16 of laterally extending waUs 14. 
Each of ends 16 preferably has a cavity 20 forming a 
continuously connected secondary chamber in each of 
ends 16. Cavity 20 is preferably sized to reduce the sur- 
face area of end 1 6. A cavity having a volume about that 
of main chamber 18 was found to give desirable results. 

Cap 10 is preferably micromachined from a single 
piece of siiioon, glass or ceramic material. The cap as 
shown is 3 millimetres by 1 millimetre. 

Refen-ing now to Figure 2, a base 22 is used for 
housing an electronic structure 24. such as a tilt plate 
capacitor, as shown, or an Integrated circuit. Base 22 is 
substrate such Pyrex. Pyrex has a different coefficient 
of tiiermal expansion from the siiioon cap 14. The area 
26 con'esponding to cavity 20 is shown In phantom 
lines. Electronic structure 24 has contact pads 28 that 
are used to connect electronic structure 24 external to 
cap 1 0. A gettering alloy 30 may be aligned witii the cav- 
ity 20 to deliberately induce a pressure differential in tiie 
secondary chamber. Gettering alloy 30 has contact 
pads 32 for activation of gettering alloy 30. 

A leak detector 34 may also be incorporated into 
the secondary chamber. A leak detector 34 may be a 
pressure sensor, corrosion test structure, a humidity 
sensor or ottier methods of sensing a leak in the her- 
metic seal. Contact pads 36 connect leak detector 34 
external to the cap 10. 

T^ie secondary chamber may also have a signal 
conditioning circuit to process the signal. Many signal 
processing circuitry may Include processing such as fil- 
tering. 

Referring now to Figure 3, a cross sectional view of 
cap hermetically sealed to base 22 is shown. Typically 
the hermetic seal is provided anodically or formed by 
thernf)al compression bond. Because cap 10 and base 
22 are made of different material having different coeffi- 
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cients of thermal expansion, stresses txjild up in ends 
16. Due to the addition of cavity 20 laterally extending 
walls 14 become mora flexible to allow stress to be dis- 
sipated. Also because of the flexibility in external later- 
ally extending wails 14 non-planarlty of base 22 can be c 
compensated. 

Referring now to Figures 4 and 5. the correspond- 
ing structure from that of figure 1 is shewn. Cap 1 0' hav- 
ing ends 16* are shown with two cavities 20' . Each or 
either of cavfties 20' may have a leak detection means io 
or a gettering alloy for detection of leaks and inducing 
pressure differentials In the cavfty. By adding an extra 
cavity 20' laterally extending walls 14' become more 
flexible which reduces stress and further increases oon- 
forming to non-planarrty of base 22'. Such a structure is 
also increasee the reliability of the encapsulation since 
both chambers must be violated before the main cham- 
ber 18' is violated. 

Claims 20 

1. An encapsulating structure for a component 
comprising: 

a cap (10) having a base portion (12) with a lat- ze 
erally extending wall (14), said wail having a 
thickness and an end (16), said wall defining a 
main chamber (16) for housing the component 
(24) therein; 

a cavity (20) formed in the end (16) of said lat- 30 
eraOy extending walls (14) defining a second- 
ary chamber thereby dividing said end (16) into 
a first area and a second area; and 
a base (22); 

said first area and said second area each form- ss 
ing a hermetic seal and with said base (22). 

2. An encapsulating structure as claimed in daim 1, 
further comprising detection means (34) disposed 
within said cavHy (1 8) for detecting a failure of one ^ 
of said seals. 

3. An encapsulating structure as claimed in dalm 2, 
wherein said detection means (34) comprises a 
pressure sensor. 4S 

4. An encapsulating structure as claimed in daim 2, 

wherein said detection means comprises a 
humidity sensor. 

BO 

5. An encapsulating structure as claimed in daim 2, 
wherein said detection means (34) comprises a 
corrosion test structure. 

6. An encapsulating structure as claimed In dalm 2. bb 
wherein said detection means (34) comprises a 
gettering alloy. 

7. An encapsulating structure as daimed in any 
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preceding claim, wherein said cap comprises sili- 
con. 

8. An encapsulating structure as claimed in any 
preceding claim, wherein said cavity (20) extends 
continuously in said end (16) ol said cap (10). 

10. An encapsulating structure as claimed in any 
preceding claim, wherein a plurality of substantially 
parallel cavities (20*) are formed in the end (16*) of 
said laterally extending walls (14') defining second- 
ary chambers dividing said end (16") Into a plurality 
of areas that form hermetic seals with said base. 
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